Induction of apoptosis through the activation of SAPK/JNK followed by the expression of death receptor Fas in X-irradiated cells.
A post-irradiation treatment of the human leukemia cell line MOLT-4 with the antioxidant Trolox attenuated caspase-3 dependent apoptosis. The increase in the p53 expression and SAPK/JNK activation after X irradiation was also inhibited by a Trolox treatment, but the expression of BCL-2 and BAX, which would occur downstream from p53, was not changed. Studies on the effects of the intracellular calcium chelator BAPTA-AM on the induction of apoptosis and the activation of SAPK/JNK and caspase-3 proved that the chelation of calcium merely delayed the onset of radiation-induced apoptosis and the activation of SAPK/JNK and caspase-3. When the effects of the protein synthesis inhibitor cycloheximde on the apoptotic signaling pathways, including the activation of caspase family proteins and SAPK/JNK, were investigated, the expression of death receptor Fas through SAPK/JNK activation was found to be required for radiation-induced apoptosis. Finally, the relationship between the amounts of DNA dsb and induction of apoptosis was examined by irradiating BrdU-incorporated cells. An increase in DNA dsb caused by BrdU was found, but the induction of apoptosis was not enhanced. From these data, we could get no positive evidence for DNA as a target of X-rays and p53 as an indispensable factor to induced apoptosis in X-irradiated MOLT-4 cells.